Chlorophyll antenna proteins of photosystem I: topology, synthesis, and regulation of the 20-kDa subunit of Chlamydomonas light-harvesting complex of photosystem I.
The light-harvesting complex of photosystem I (LHCI) was isolated from wild-type cells of Chlamydomonas reinhardtii; the Chl a/b-protein complex contains four major polypeptides of approximately 27, 26, 24, and 20 kDa (polypeptides 14, 15, 17.2, and 22, respectively, in the nomenclature for Chlamydomonas thylakoid proteins). Antiserum against the 20-kDa subunit of LHCI was prepared and used to determine the membrane topology, subcellular site of synthesis, and cell-cycle regulation of this polypeptide. The results indicate that the 20-kDa subunit as well as the other major LHCI polypeptides are integral membrane proteins. Moreover, protease digestion experiments reveal that the 20-kDa polypeptide is completely protected by the membrane bilayer but the 27- and 26-kDa LHCI polypeptides are exposed at the membrane surface. In vivo synthesis of the 20-kDa polypeptide is sensitive to cycloheximide but not to chloramphenicol; the form of the polypeptide recovered from in vitro translations of polyadenylated RNA is approximately 24 kDa, 4 kDa larger than the mature polypeptide. It is concluded that this LHCI polypeptide is nuclear encoded and synthesized in the cytoplasm as a higher molecular weight precursor. Synthesis of the 20-kDa polypeptide is restricted to the light period in light-dark synchronized cells. Translatable mRNA for this polypeptide accumulates during the light but levels are dramatically reduced during the dark period. Thus, synthesis of the 20-kDa subunit of LHCI appears to be transcriptionally regulated during the cell cycle.